Introduction
Estimating losses due to pollution caused by the perpetrators sometime could be too simplistic. For example, when fishers caught lesser fish than what they used to get without the intervention, the difference is regarded as a loss. More often the task of estimating the losses is made difficult when there is no proper record of income data before the intervention. Thus, estimator has to rely solely on the information given by the fishers during the interviews. It is then expected, by using this method, claiming compensation is open for debate especially when the perpetrator is accusing over-estimation.
In this paper, the actual environmental incident occurred in 1997-1998 is used as an example to demonstrate how forecasting technique may be useful in estimating income losses. Fish is the commodity both benefited by the producers, the fishers and consumers who bought it in the markets. Therefore, fishers are not the only one making loss since consumers in time of perturbation have to pay more for the fishes following the law of demand and supply [1] . Since fishers are producers, their losses can be explained in terms of reduced producers' surplus. Consumers who purchased fish for consumption had to pay more than before, regarded it as a loss as well since their consumer surplus had reduced.
The benefits gained or lost is practicable to be assessed by comparing the differences between before and after the intervention. This study chooses the periods six years before (1992) (1993) (1994) (1995) (1996) (1997) and six years after (1998) (1999) (2000) (2001) (2002) (2003) ) the perturbation since it associated with the land reclamation project in South Manjung, Perak [2] . The objective of this study is to estimate losses using forecasting technique of ARIMA time series model [3] and to construct fish landing data which represented the amount that was forecasted to be landed in the absence of perturbation. Comparing forecasted data with the actual fish landed; consumer and producer surpluses are gauged.
II. Materials and Methods

Data collection
Demand and supply curves for fish were constructed using data extracted from the Annual Fisheries Statistics (AFS) published by Department of Fisheries Malaysia (DOF) for the period between 1992 and 2003 with the exception of fish landings and prices of South Manjung where they were obtained raw from unpublished statistical reports of Fisheries District Office of Manjung (FDOM), Perak recorded on the official forms number SMPP 1/8_Pin.1/96 and SMPP 4/86 respectively. Due to lack of information and data on fish that were sold in different forms at other market outlets, (canned, reduced, cured, etc.) this study limited itself to the study of demand and supply of fish that were transacted at landing points and fish markets. Hence, the actual total amount of fish sold in South Manjung markets is shown in Table 1 .0.
The demand scatter diagram (or scattergram) of retail price per kg against the quantity demanded over a 11-year period is shown in Fig. 1 .0. Since the scattergram exhibits a strong association between the two variables [4] .It is assumed that the curve is characterized by a linear demand function. However, [5] suggested that the scattergram alone is not a confirmatory statistical procedure. The scattergram allows the researcher to check visually the validity of a general linear confirmatory procedure that is being used (such as correlation or
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www.iosrjournals.org 57 | Page regression). To determine whether there is a genuine relationship or not, Pearson's product-moment correlation coefficient parametric test was applied to retail price against the quantity fish demanded (r = -0.734, P= 0.024). The negative relationship was significant at the 5% level indicating the nature of demand function, such that as price of fish increases, the less is being demanded. The relationship between price (P t ) and quantity demand (Q t ) of fish was P t = 8.318 -7.70E -07Q t . The consumers' surplus of a particular year was represented by the area under the curve but above the retail price; that is, consumers' surplus, CS t = ½ [ 8.318 -P t ] [ Q t ]. The net consumers' surplus is thus given by NCS = ∑ CS t which fot the years 1992 to year 1997 was RM 28,802,337 and between 1998 and 2003 was RM 12,086,913 (Table 2 .0), indicating a loss of RM 16,715,424 as a result of change of environment (land reclamation) after 1997. 
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The supply scattergram over 11 year period between ex-vessel price per kg and the quantity supplied is shown in Fig. 2 .0. The relationship between supply is designated by P t = 2.71 + 2.989*10 -7 Q t , where P t is the exvessel price, Q t is the quantity supplied and t is year 1992…, n = 2003. The producers' surplus is the area below the ex-vessel price but above the supply function curve. Thus, the producers' surplus is given by PS t = ½ [ P t -2.71] [ Q t ], where P t is the ex-vessel price, Q t is the quantity sold and t is year 1992 …, n = 2003. The net producers' surplus, NPS = ∑ PS t . For the years 1998 -2003 was lower than that in years 1992-1997 indicating a loss of RM 13,283,609.10 to the fishers (Table 3 .0). Producers' surplus can also be estimated by the accounting method. The net profit of fishers is the difference between total revenue and the total variable cost. The total revenue is the amount fishers get by selling their fish at a given price. This net profit is the producers' surplus and is given by PS t = TR t -TVC t , where TR is the total revenue, TVC is the total variable cost and t is the year 1992, 1993, 1994 …, n = 2003. The TVC of a particular year is given by TVC t = operating cost per fishing trip X 20 fishing days X 12 months X number of fishing vessels [6] . For example, in 1992, there were 500 fishing vessels, each spending an average RM 39.87 for every fishing trip. Therefore, TVC 1992 In any time series analysis, a visual plot of the data is usually the first step [7] . Fig. 3 .0 is the timeseries plot of monthly landings (t) plotted against time. Landings were not affected by seasons since the patterns show irregular peaks and troughs over time. Before the ARIMA model can be applied to a time series, it must be assured that the time series is stationary [8] . According to [8] , the time-series variable, X t , is stationary if, (1) the mean of X t is constant over time, (2) the variance of X t is constant over time, and (3) the simple correlation coefficient between X t and X t-k (also called an autocorrelation function) depends on the length of the lag (k) but on no other variable (for all k). The test for equality of variances [9] on the time-series data showed that the F max = 6.22 at P= 0.05 which is higher than the critical value of F max = 5.23 (df= 11, k= 4) indicating that the variances are significantly different, thus the data were logarithmic transformed. The transformed data (natural logarithm) offered F max = 5.10 indicating equal variances among the samples. To conclude whether the time series is stationary or not can be done by studying the graph of the correlogram of the series [10] . The correlogram is the plot of an autocorrelation function, ACF against the lag length . Fig. 4 .0 is the correlogram of the log-transformed monthly fish landings time series from 1994 to 1997. The time series shows no differencing (d=0) as it signifies a stationary feature since the ACF drops off as k, the number of lags becomes large which is usually not the case for a nonstationary series [3] or as put by [8] , a nonstationary series will show little tendency for the ACFs to decrease in size as the number of lags increases. The correlogram is produced by using the Minitab program and plugging the maximum number of lags = 48. The next step is to arrive at the tentative ARIMA model that is, to choose the integer values for p and q having decided that d = 0. This is the identification process where the ACF and PACF are used to estimate p and q. Fig. 5 .0 is correlogram of the PACF plotted against the lag length. In particular, the last lag before the PACF tends to zero is typically a good value for p, and the last lag before the ACF tends to zero is typically a good value for q [8] . Thus, in this case the tentative ARIMA model is ARIMA (2,0,1) or an equivalent to ARMA (2,1). 
www.iosrjournals.org 61 | Page
The tentative ARMA (2,1) was then fitted using the Minitab program and followed by the diagnostic checking on the residuals of the ACF and PACF. Other ARMA models such as ARMA (1,1), ARMA (2,1), ARMA (1,2), ARMA (2,2) were also fitted and diagnosed in similar fashion in attempt to select the best model. It was found that ARMA (2,2) represents the best model having the lowest Mean Square Error value (MSE= 0.08298) and the highest Box-Ljung statistic of nonsignificant level of P= 0.741( at lag 12) indicating that the residuals appeared to be uncorrelated. The Minitab forecasting procedure for the next 72 months (1998 -2003) was then performed using the model ARMA (2,2) and tabulated in Table 6 
The forecasted net social benefit
IV. Conclusion
This study offered two approaches to compare the state of fisheries with regard to the introduction of perturbation: (1) the total surpluses of six-year period before perturbation was compared with the total surpluses of six-year period after the perturbation, and (2) the predicted surpluses of six-year period after perturbation was compared with the actual surpluses of the same period. The first approach expected that the surpluses received by the society after perturbation should be at least equal in the absence of perturbation while the second approach proposed that the difference between predicted and actual surpluses was the benefit that should be received by the society in the absence of perturbation. Which of these approaches is superior to another is based on whether fish landings, which parallel surpluses, were stable or increased in the absence of perturbation. If it is the case, then comparing surpluses before perturbation may provide more discerning results. Alternatively, forecasted data are preferred if the trend is in a decreasing pattern, as it can be inferred that the difference in surpluses between before and after periods may be as a result of natural causes so that the surpluses from the before period may no longer be appropriate for comparison with the after period.
Although this study has used the demand curve in search of consumer surplus, the accounting method for producer surplus together with the before-after perturbation comparison, other approaches should also be considered. For example, in the situation where variable costs are impossible to be obtained, whereas there are data on fish landings and the relevant prices that permit the construction of the supply curve, then producer surplus can be presented. Another scenario, the forecasting technique can be useful, as explained earlier, when there is an indication that catch is declining during the before period, and expected to continue even after the perturbation period, may be as a result of natural causes. As such, the predicted surpluses measured in the after period can be used to compare with actual surpluses where the difference is the benefit before the perturbation.
